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Abstract 
Dewatering Plant at PT. Freeport Indonesia is located in Amamapare Island.  The plant’s objective is to reduce the moisture 
content of concentrate slurry by using vertical pressure air and disc filter-dryer circuit. Vertical pressure air and disc filter 
produce discharge water that called filtrate. Filtrate still contains high number of suspended solid so the filtrate is not possible to 
be discharge to the environment. Dewatering Plant of PT. Freeport Indonesia precipitates the suspended solid in the filtrate by 
using thickener-lamella-settling pond circuit until the suspended content less than 50 mg/L. Flocculant and coagulant are used to 
optimize precipitation process. Several test work performed to find the most optimum dose. The result shows that combination of 
flocculant-coagulant can decrease total suspended solid content in overflow from sedimentation process. The result also shows 
that increasing flocculant dose is not always followed by better result.  
 
Keywords: 
1. Introduction 
Sedimentation is the removal of suspended solid particles from a liquid by gravitational settling (Kelly et al., 
1982). Rapid settling of solid particles in liquid produces clarified liquid and thickened slurry (Holtham, 2005). The 
settling rates of particles in a fluid are governed by Stokes’ or Newton’s laws, depending on the particle size and 
density (Napier-Munn, 2005). 
Very fine particles, only a few microns diameter, settle extremely slowly by gravity alone. To increase the 
settling rates and to achieve low content of suspended solid in fluid, the particle may be agglomerated into relatively 
large lumps that settle out more rapidly (Holtham, 2005).  
Solid particles in a dispersed system can be aggregated into large structures by various mechanisms. Aggregation 
processes based on reducing interparticle repulsion are classified as coagulation, the aggregates are known as 
coagula. If the aggregation is induced by polymer bridging action, the process is known as flocculation and the 
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aggregates are known as flocs. When aggregation results from the action of an immiscible bridging liquid, the 
process is known as agglomeration and the aggregates are referred to as agglomerates (Attia, 1992). 
Dewatering Plant of PT. Freeport Indonesia treats discharge water to achieve the final TSS (Total Suspended 
Solid) target of 50 mg/L by using thickeners that followed by lamella clarifiers and settling ponds. Figure 1 shows 
simple flow sheet of Dewatering Plant of PT. Freeport Indonesia. 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
Figure 1. Simple Flow Sheet of Dewatering Plant of PT. Freeport Indonesia 
 
To assist the sedimentation process, Dewatering Plant of PT. Freeport Indonesia adds flocculant in each unit. 
Rheomax 1050 will be used as flocculant. Study and various test works are conducted to determine the most 
optimum dose of Rheomax 1050 in Dewatering Plant of PT. Freeport Indonesia. In addition, the study also evaluates 
interaction between Rheomax 1050 with coagulant, Magnafloc LT525. Magnafloc LT525 is added to improve the 
performance of sedimentation process in Dewatering Plant of PT. Freeport Indonesia. 
2. Materials and Method 
2.1. Sediment Samples 
Sediment samples were collected from thickener’s overflow and settling pond’s sediment in Dewatering Plant of 
PT. Freeport Indonesia. Sediment sample from thickener’s overflow represents the lamella’s feed and sediment 
sample from settling pond’s sediment represents the settling pond’s feed.  
Sediment samples are dried by oven in the laboratory to relive the flocculant culls that still remain in sediment 
sample as the result of utilization of flocculant in the plant. Specific gravity of the sediment sample is about 3.8. 
Table 1 shows size distribution of sediment sample. 
 
Table 1. Size Distribution 
 
 
 
 
 
 
 
 
 
 
*Note: P80 for lamella’s feed sample is 0.063 mm and 0.052 mm for settling pond 
Sample from 
Thickener's Overflow
Sample from Settling 
Pond's Sediment
90 100.0 100.0
75 87.9 86.7
53 72.9 80.3
45 62.2 76.3
38 52.0 70.7
25 37.6 61.6
-25 0.0 0.0
Particle Size 
(micron)
% Passing
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2.2. Flocculant and Coagulant  
The flocculant and coagulant that used for experiments were list in Table 2.  
 
Table 2. Reagent Properties 
Reagent Flocculant Coagulant 
Product Rheomax 1050 Magnafloc LT525 
Vendor BASF BASF 
Composition Polyacrylamide, anionic 2-Propen-1-aminium, N,N-dimethyl-N-2-propenyl-, chloride, homopolymer 
Form Powder Liquid 
Density 0.75 g/cm3 1.1 g/cm3 
Solubility in water Forms a viscous solution Miscible 
 
Powder flocculant were diluted to 0.009% w/v with process water immediately prior to commencing each test run 
whilst coagulant were diluted to 0.008% w/v with process water immediately prior to commencing each test run. 
2.3. Clarification Test 
Clarification tests were performed in a 1 (one) liter of bucket. Slurry density was set into specific number. Slurry 
density of lamella’s feed was set at 7.5% solid and slurry density of settling pond’s feed was set at 5% solid. 
A number of flocculant and coagulant were added into the bucket. The stirrer is used to make sure all reagents are 
already distributed in the mixture. When the stirrer stops, immediately the stopwatch is started. During flocculating, 
150 (one hundred and fifty) ml of the solids supernatant samples were withdrawn at certain intervals from the bucket 
(2, 5, 15, and 30 min). The suspended solids content of the supernatant samples were then determined by using 
standard millipore filtration techniques. 
3. Results and Discussion 
3.1. Turbidity Response to Various Flocculant Doses 
Work tests results of lamella’s feed for various flocculantdose to turbidity response are shown in Table 3 and 
Figure 1.  
Table 3. Turbidity Test Data of Lamella’s Feed 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
Flocculant Coagulant
1 5 0 2 207
5 100
15 67
30 47
2 10 0 2 280
5 147
15 93
30 47
3 15 0 2 180
5 153
15 60
30 53
No
Dosis (gr/ton) settling 
time (min)
TSS
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Figure 1. Turbidity Response to Flocculant Dose in Lamella’s Feed 
 
The test work in lamella’s feed shows insignificant effect of higher dose of flocculant in decreasing total 
suspended solid. From the test work, the most optimum dose for lamella’s feed is 5 g/t.  
Work tests result of settling pond’s feed for various flocculantdose to clarity response are shown in Figure 2 and 
Table 4. 
Table 4. Turbidity Test Data of Settling Pond’s Feed 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
Figure 2. Turbidity Response to Flocculant Dose in Settling Pond’s Feed 
 
The test work in settling pond’s feed shows insignificant effect of higher dose of flocculant in decreasing total 
suspended solid. From the test work, the most optimum dose for settling pond’s feed is 5 g/t. 
Flocculant Coagulant
1 5 0 2 307
5 253
15 153
30 93
2 10 0 2 420
5 267
15 133
30 80
3 20 0 2 413
5 227
15 133
30 80
No
Dosis (gr/ton) settling 
time (min) TSS
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3.2. Clarity Response to Various Coagulant Doses in Optimum Flocculant Dose 
Work tests result of lamella’s feed for various coagulant doses to clarity response are shown in Table 5 and 
Figure 3. 
 
Table 5. Turbidity Test Data of Lamella’s Feed 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
Figure 3. Turbidity Response to Coagulant Dose in Sample from Lamella 
 
The test work shows significant effect of higher dose of coagulant in decreasing total suspended solid. From the 
test work, the most optimum coagulant dose is 5 g/t.  
  
Flocculant Coagulant
1 5 5 2 140
5 40
15 27
30 20
2 5 15 2 193
5 80
15 33
30 27
3 5 20 2 213
5 80
15 60
30 53
No
Dosis (gr/ton) settling time 
(min) TSS
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Work tests result of settling pond’s feed for various coagulant doses to clarity response are shown in Table 6 and 
Figure 4. 
 
Table 6. Turbidity Test Data of Settling Pond’s Feed 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
Figure 4. Turbidity Response to Coagulant Dose in  Settling Pond’s Feed  
 
The test work shows significant effect of higher dose of coagulant in decreasing total suspended solid. From the 
test work, the most optimum coagulant dose is 20 g/t. 
3.3. Comparison between Using Flocculant and Flocculant-Coagulant 
Comparison between using flocculant only and using flocculant-coagulant for lamella’s feed is shown in Figure 5 
and for settling pond’s feed is shown in Figure 6. 
Figure 5 and Figure 6 show using combination of flocculant-coagulant better than using flocculant only in case of 
decreasing total suspended solid content in filtrate. 
 
Flocculant Coagulant
1 5 5 2 280
5 213
15 93
30 53
2 5 15 2 193
5 100
15 60
30 40
3 5 20 2 220
5 87
15 40
30 33
No
Dosis (gr/ton) settling 
time (min)
TSS
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Figure 5. Comparison of Chemical Reagent in Lamella’s Feed 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
Figure 6. Comparison of Chemical Reagent in Settling Pond’s Feed 
4. Conclusion 
The turbidity of lamella’s feed and settling pond’s feed were evaluated by clarification test that used total 
suspended solid content as the indicative parameter. The obtained results are as follows: 
(1) Flocculant dose escalation is not always followed by turbidity escalation. 
(2) Combination of flocculant-coagulant perform better than using flocculant only. 
(3) The most optimum dose for sample from lamella is 5 g/t of flocculant and 5 g/t of coagulant. 
(4) The most optimum dose for sample from settling pond is 5 g/t of flocculant and 20 g/t of coagulant. 
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